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1. 

DECNG BLEND AND METHOD OF USING 
THE SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention is concerned with novel deicing 

compositions and methods of using those compositions to 
deice Surfaces such as roadways. 

2 
DETAILED DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

In more detail, the deicing composition comprises a salt 
mixture. The salt mixture comprises three different salts, with 
NaCl, KC1, and MgCl, being preferred. Preferably, the 
weight ratio of NaCl:KCl is from about 10:1 to about 20:1, 
more preferably from about 12:1 to about 18:1, and even more 
preferably from about 14:1 to about 16:1. The weight ratio of 10 

2. Description of the Prior Art MgCl:KCl is from about 2:1 to about 6:1, preferably from 
Deicing compositions have been used for Some time to about 3:1 to about 5:1, and even more preferably from about melt ice on sidewalks, roadways, and other Surfaces. One 4:1 to about 4.5:1. Such prior art deicing method has involved the application of 

NaCl to the surfaces. However, this and other prior art meth- In another aspect, the salt mixture will comprise the fol 
ods are lacking in that they are highly corrosive to metal lowing weight ranges of individual salts: 

SALT BROADESTRANGE PREFERRED RANGE MOST PREFERRED RANGE 

NaCl from about 50 to about 98 from about 60 to about 90 from about 75 to about 85 
KCI from about 1 to about 25 from about 2 to about 15 from about 3 to about 10 
MgCl2 from about 1 to about 50 from about 5 to about 30 from about 15 to about 25 

'Ranges are given as percentages by weight, based upon the total weight of all salts present in the composition taken as 100% 
by weight, 

surfaces. Thus, vehicles driven on roadways treated with 
these prior art compositions are often damaged over time due 
to repeated contact with the composition. 

Alternative compositions have been attempted, using com 
positions that are less corrosive. However, these alternatives 
fall short in that they do not have sufficient ice-melting prop 
erties. This results in ice remaining on treated Surfaces longer 
than is desirable. When that surface is a roadway, the result is 
prolonged dangerous driving conditions after a Snow or ice 
storm. When that surface is a sidewalk, the risk of a pedestrian 
falling and being injured is also prolonged after the Storm. 

There is a need for a deicing composition with decreased 
corrosivity compared to prior art products, while at the same 
time possessing rapid melt properties. 

SUMMARY OF THE INVENTION 

The present invention broadly provides a deicing compo 
sition comprising a mixture including NaCl. KCl, and MgCl2. 
The mixture comprises: a weight ratio of NaCl:KCl of from 
about 10:1 to about 20:1; and a weight ratio of MgCl:KCl of 
from about 2:1 to about 6:1. 
The present invention further provides a deicing method 

comprising contacting a deicing composition with ice. Again, 
the deicing composition comprises am mixture including 
NaCl, KC1, and MgCl2. The mixture comprises: a weight 
ratio of NaCl:KCl of from about 10:1 to about 20:1; and a 
weight ratio of MgCl2:KCl of from about 2:1 to about 6:1. 

Finally, the invention provides a method of forming a deic 
ing composition. This method comprises contacting a solu 
tion including an ice melt trigger with a first salt to yield a 
coated first salt. The coated first salt is blended with second 
and third salts, with the second and third salts being different 
from one another and different from the coated first salt. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a graph comparing the melt performance of the 
inventive product at varying times and temperatures to a 
comparative product; and 

FIG. 2 is a graph showing the corrosion testing results of 
the inventive product compared to several other formulations. 
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The salts are preferably provided as discrete salt pieces. 
The NaCl preferably has an average size of from about 30 
mesh to about /2 inch, and more preferably from about 30 
mesh to about 4 inch. The KCl pieces will have an average 
size similar to that of the NaCl. The MgCl2 preferably has an 
average size of from about 2 mesh to about 12 mesh, and more 
preferably from about 4 mesh to about 6 mesh. 

In another embodiment, it is preferred that the composition 
comprise an ice melt trigger. An ice melt trigger is one that 
causes the deicing composition to perform at lower tempera 
tures than would be expected without the trigger, thus accel 
erating the melting of the ice. Preferred such triggers include 
those selected from the group consisting of inorganic salts 
(e.g., a carbonate oran additional chloride such as potassium 
carbonate, lithium chloride, or magnesium chloride hexahy 
drate); an organic compound containing an ether group or a 
hydroxyl group; compounds with groups selected from the 
group consisting of saccharides, alcohols, glycols and gluco 
sides, and mixtures of the foregoing. The preferred ice melt 
trigger is a glucoside, and preferably C.-methylglucoside. 

It is preferred that the ice melt trigger is coated on the 
surface of at least one of the salts, and most preferably on the 
surface of the NaCl. The ice melt trigger is preferably present 
in the deicing composition at a level of from about 0.1% by 
weight to about 1% by weight, and more preferably from 
about 0.25% to about 0.5% by weight, based upon the total 
weight of the deicing composition taken as 100% by weight. 

In addition to the salt mixture, the composition preferably 
also comprises urea. Furthermore, to is preferred that the urea 
is coated on the Surface of at least one of the salts; and most 
preferably on the surface of the NaCl. The urea is preferably 
present in the deicing composition at a level of from about 
0.1% by weight to about 1% by weight, and more preferably 
from about 0.25% to about 0.5% by weight, based upon the 
total weight of the deicing composition taken as 100% by 
weight. 

In a particularly preferred embodiment, the deicing com 
position comprises both urea and an ice melt trigger. 
The composition can also include a number of optional 

ingredients. One such ingredient is a desiccant to absorb 
moisture from the composition. One preferred desiccant is 
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SiO. When a desiccant is present, it is preferably used at 
levels of from about 0.05% by weight to about 0.3% by 
weight, and preferably from about 0.1% by weight to about 
0.2% by weight, based upon the total weight of the deicing 
composition taken as 100% by weight. 
The inventive composition is prepared by simply combin 

ing the three salts together. Since it is preferred that urea also 
be present in the composition, it is preferred that prior to 
mixing of the salts, the urea is heated to a temperature of from 
about 90°F. to about 110° F., and more preferably from about 
95° F. to about 105°F., and then applied to the surface of one 
of the salts (preferably the NaCl). After applying the urea to 
one of the salts, the remaining two salts (typically the KCl and 
MgCl) would then be mixed with the coated first salt. It will 
be appreciated that this coating can be accomplished in a 
number of ways, including spraying the salt with the Solution 
as it is being conveyed. 

Even more preferably, the heated urea solution is first 
mixed with the ice melt trigger. After mixing to form a Sub 
stantially uniform solution, the combined solution is then 
sprayed on the particular salt, followed by blending of the 
salts. If a desiccant is utilized, it is mixed during this blending 
step. 
The method of using the deicing composition comprises 

simply contacting the composition with ice. The ice would 
typically be present on any number of Surfaces, including 
asphalt and concrete Surfaces. Exemplary Surfaces include 
those selected from the group consisting of roadways, side 
walks, driveways, stairs, ramps, decks, docks, and most hori 
Zontal Surfaces. 
The following examples set forth preferred methods in 

accordance with the invention. It is to be understood, how 
ever, that these examples are provided by way of illustration 
and nothing therein should be taken as a limitation upon the 
overall scone of the invention. 
1. Preparation of Comparative Product 
A salt product was formed by first melting urea by heating 

to a temperature of 100°F. Next, C.-methyl glucoside (sold 
under the name MG-104 by Specialty Products international, 
Inc., Macungie, Pa.) was mixed with the hot urea until uni 
form. The resulting mixture was sprayed onto ambient NaCl 
pieces, having an average size of about 30 mesh to about/2 
inch. Finally, KCl pieces having an average size of from about 
30 mesh to about /2 inch were mixed with the coated NaCl 
until uniform. 

The amount of each ingredient is shown in Table 1. 

TABLE 1. 

INGREDIENT 96 BY WEIGHT 

NaCl 49.5 
KCI SO.O 
C-Methyl Glucoside O.25 
Urea O.25 

2. Preparation of Product According to Invention 
A prior art product was formed by first melting urea by 

heating to a temperature of 100°F. Next, C.-methylglucoside 
was mixed with the hot urea until uniform. The resulting 
mixture was sprayed onto ambient NaCl pieces, having an 
average size of about 30 mesh to about /2 inch. KCl pieces 
having an average size of from about 30 mesh to about /2 inch 
and MgCl2 pieces having an average size of from about 2 
mesh to about 12 mesh were mixed with the coated NaCl until 
uniform. SiO (desiccant) was mixed in at the same time as 
the KCl and MgCl, pieces. 

The amount of each ingredient is shown in Table 2. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

TABLE 2 

INGREDIENT 96 BY WEIGHT 

NaCl 74.4 
KC S.O 
MgCl2 2O 
C-Methyl Glucoside O.25 
Urea O.25 
SiO, O.1 

3. Melt Comparison 
The products prepared in Parts 1 and 2 above were tested 

for melt performance. In this procedure (referred to as the 
"melt test”), a shallow bowl containing 130 ml of water was 
placed in a freezer at either -5° F., 5° F., 15° F., or 25° F., and 
the water was allowed to freeze. After it was frozen, 4.17 g of 
the deicer to be tested was placed on top of the frozen water. 
After 15 minutes, 30 minutes, or 60 minutes, a syringe was 
used to withdraw the melted water. The quantity in ml of 
melted water from each sample was measured, and these 
results (ml of melted water per g of deicer) are shown in FIG. 
1. 
A significant improvement of melt performance of the 

inventive product (prepared in Part 2 above) was observed 
compared to the comparative product (prepared in Part 1 
above). This improvement was observed at all temperatures 
and times, and it was dramatic and unexpected. For example, 
at 25° F. and 60 minutes, the inventive product outperformed 
the comparative product by 33%, while at 60 minutes and -5° 
F. the inventive product showed an improvement of 14.5 
times over the comparative product. The comparative product 
did not melt ice at -5° F. within 15 or 30 minutes. It only 
melted 0.02 ml of water per gram of product at -5° F. when 
given 60 minutes. 
4. Corrosion Testing 
The deicers prepared in Parts 1 and 2 above were tested for 

corrosion using the “Corrosion Test,” which is described 
below. In this procedure, the following five test solutions were 
prepared: 

(1) 300 ml distilled water; 
(2) 300 ml distilled water containing 3% by weight of 

reagent grade NaCl, 
(3) 300 ml distilled water containing 3% by weight of 

reagent grade MgCl, 
(4) 300 ml distilled water containing 3% by weight of the 

deicer prepared in Part 1 (comparative product) above: 
and 

(5) 300 ml distilled water containing 3% Dy weight of the 
deicer prepared in Part 2 (inventive product) above. 

The test solutions were placed in an ultra sonic bath for 10 
minutes and then allowed to sit overnight before testing to 
ensure stability. 

Steel coupons (shaped like washers) free of flaws and 
abnormalities were tested to determine their respective hard 
nesses using a Rockwell Hardness Tester (load selector at 150 
kg). The coupons were marked by engraving for later identi 
fication, and this was repeated until a total of 15 coupons (3 
for each of the above solutions) had been prepared and tested. 

Next, the coupons were prepared for testing by etching the 
coupons for 3 minutes in a 1:1 HC1 acid solution. She coupons 
were then rinsed in tap water, rinsed in distilled water, wiped 
dry, and placed in chloroform for 15 minutes. The coupons 
were removed from the chloroform and allowed to air dry in 
a venthood for 15 minutes. The coupons were then measured 
using a Mitutoyo Mini-Processor and Caliper and those val 
ues were recorded. Two measurements each were taken at 90 
degrees from each other of the thickness, internal diameter, 
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and external diameter, and the average of each measurement 
was used. The coupons were then weighed to a constant 
weight (i.e., until two consecutive weights within 0.5 mg of 
each other were obtained). 

Three coupons were submerged in each of the test solutions 
for 10 minutes every hour over the course of 72 hours. After 
72 hours, the coupons were placed in respective beakers 
containing 50 ml of a cleaning solution containing 50 g stan 
nous chloride and 20 g antimony trichloride dissolved in 500 
ml HCl (brought up to volume in a 1,000-ml volumetric 
flask). After 15 minutes of agitation in the cleaning solution, 
the solution was removed from the beaker and saved for reuse. 
The coupons were then rinsed with tap water, rinsed with 
deionized water, dried with a clothtowel, and returned to their 
respective beakers. This cleaning process was repeated 
entirely, reusing the cleaning Solution, after which the clean 
ing Solution was removed and chloroform was added to the 
beakers (covering the coupons) where it was allowed to 
remain for 15 minutes under agitation. The coupons were 
then allowed to dry on a paper towel under a venthood for 15 
minutes. After drying, the coupons were weighed to a con 
stant weight again, with the two weights for each coupon 
being recorded. 

The following calculations were carried out to determine 
the percent corrosion for each test Solution, with that percent 
age being shown in FIG. 2. 

a. Surface Area (“SA) Calculations 
Surface Area=(3.1416/2)(D’-d)+3.1416(t)(D)+ 

3.1416(t)(d) 

Where: 
(D) average external diameter; 
(d) average internal diameter; 
(t) average thickness; and 
Surface area is in square inches. 

b. Metal Density 
Metal Density=average weight/V. 

Where: 
V=V*(2.54 cm/1 in): 

A=(3.1416*(D?) )-(3.1416*(d/?)), 
Metal density for steel should be around 7.85 g/cm. 
c. Mills Penetration Per Year (“MPY) 

MPY=(weight loss(mg)) (534), 
(Surface area)(time)(metal density)) 

Where: 
Surface area is in square inches; 
time is in hours; and 
metal density is in g/cm. 

The final MPY value for each solution is determined by 
calculating the average of the three individual coupons. A 
wide variation of MPY of individual coupons inside the same 
flask typically indicates contamination of a coupon. A coupon 
variation of +3 MPY is considered acceptable. The test is 
repeated with new coupons if a greater variance is achieved. 

d. Corrected MPY 

Corrected MPY-MPY-MPYDI 

e.% Compared to NaCl 
% Compared to NaCl=(corrected MPYcor 

rected MPY)* 100 

We claim: 
1. A deicing composition comprising: 
a mixture including NaCl, KC1, and MgCl, said mixture 

comprising: 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
a weight ratio of NaCl:KCl of from about 10:1 to about 

20:1; and 
a weight ratio of MgCl2:KCl of from about 2:1 to about 

6:1; 
from about 0.1% to about 1% by weight urea; and 
from about 0.1% to about 1% by weight ice melt trigger, 

said percentages by weight being based upon the total 
weight of the composition taken as 100% by weight. 

2. The composition of claim 1, said urea being coated on at 
least one of said NaCl, KC1, and MgCl2. 

3. The composition of claim 1, said ice melt trigger being 
coated on at least one of said NaCl, KC1, and MgCl2. 

4. The composition of claim 1, said ice melt trigger being 
selected from the group consisting of C.-methyl glucoside, 
potassium carbonate, lithium chloride, magnesium chloride 
hexahydrate, and mixtures thereof. 

5. The composition of claim 1, said ice melt trigger com 
prising C.-methylglucoside. 

6. The composition of claim 1, wherein said composition 
gives a corrosion test result that is at least about 25% less than 
the corrosion test result of a solution comprising 3% by 
weight NaCl in water. 

7. The composition of claim 1, wherein said composition 
gives a melt test result of at least about 6.0 ml of water per 
gram of composition at 25° F. for 60 minutes. 

8. A deicing method comprising contacting a deicing com 
position with ice, said deicing composition comprising: 

a mixture including NaCl, KC1, and MgCl, said mixture 
comprising: 
a weight ratio of NaCl:KCl of from about 10:1 to about 

20:1; and 
a weight ratio of MgCl:KCl of from about 2:1 to about 

6:1; 
from about 0.1% to about 1% by weight urea; and 
from about 0.1% to about 1% by weight ice melt trigger, 

said percentages by weight being based upon the total 
weight of the composition taken as 100% by weight. 

9. The method of claim 8, wherein said ice is present on a 
Surface. 

10. The method of claim 8, wherein at about 15 minutes 
after said contacting and attemperatures of from about 25°F. 
to about 32°F., said composition melts at least about 1.5 ml of 
water per gram of composition. 

11. The method of claim8, wherein said composition gives 
a corrosion test result that is at least about 25% less than the 
corrosion test result of a solution comprising 3% by weight 
NaCl in water. 

12. The method of claim8, wherein said composition gives 
a melt test result of at least about 6.0 ml of water per gram of 
composition at 25° F. for 60 minutes. 

13. The method of claim 8, said urea being coated on at 
least one of said NaCl, KC1, and MgCl2. 

14. The method of claim 8, said ice melt trigger being 
coated on at least one of said NaCl, KC1, and MgCl, 

15. The method of claim 8, said ice melt trigger being 
selected from the group consisting of C.-methyl glucoside, 
C.-methyl glucoside, potassium carbonate, lithium chloride, 
magnesium chloride hexahydrate, and mixtures thereof. 

16. The method of claim 8, said ice melt trigger comprising 
C.-methylglucoside. 

17. A deicing composition comprising urea and a mixture 
including NaCl. KCl, and MgCl, said urea being coated on at 
least one of said NaCl, KC1, and MgCl, wherein said mixture 
comprises: 

a weight ratio of NaCl:KCl of from about 10:1 to about 
20:1; and 

a weight ratio of MgCl2:KCl of from about 2:1 to about 6:1. 
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18. A deicing method comprising contacting a deicing a weight ratio of NaCl:KCl of from about 10:1 to about 
composition with ice, said deicing composition comprising 20:1; and 
urea and a mixture including NaCl. KCl and MgCl2, said a weight ratio of MgCl2:KCl of from about 2:1 to about 6:1. 
urea being coated on at least one of said NaCl, KC1, and 
MgCl2, wherein said mixture comprises: k . . . . 


